A completely automated method for the simultaneous or individual determination of calcium and phosphorus in serum and urine without preliminary sample treatment is reported. Separation of calcium and phosphorus from interfering materials is achieved by dialysis under acid conditions. The dialyzed calcium is determined colorimetrically using a metal complexing dye (cresolphthalein complexone) in an alkaline medium. Magnesium, phosphate, citrate, sulfate, etc., did not introduce significant errors under the test conditions. Inorganic phosphorus is determined by a modified Fiske-SubbaRow procedure. Reproducibility and recovery data as well as comparisons with manual methods are presented.
I N MANY LABORATORIES, large numbers of calcium and phosphorus determinations are performed Ofl a variety of biologic materials (serum, urine, food, and fecal specimens).
In our experience, manual methods were found to be deficient in one or more aspects.
Procedures involving the isolation of calcium as the oxalate, and subsequent titration with permanganate (1, 2) were time-consuming and insensitive. Colorimetric and titrimetric procedures utilizing metal complexing dyes and ethylenediaminetetraacetic acid (EDTA) lacked precision and accuracy because of poor end-points, interfering materials, and low sensitivity.
I )irect flame photometric measurements under carefully controlled conditions were adequate for sera but imladequat#{233} for urine. Existing automated technics were too insensitive for seia (3) or not directly applicable to urine (3, 4) . (7) , and Schwarzenbach (8) is used to detem-niine calcium.
This dye is the basis of a spectrophotometric procedure by Pollard and Martin (9) and Stern and Lewis (10) . Inorganic phosphate is determined by a modified Fiske-SubbaRow procedure (5, 6) .
Materials and Methods
The instrumental system of analysis employed, AutoAnalyzer,* was first described by Skeggs The filters used in the flow cell colorimeter are Schott-Gennussen PAL type interference filters with the following characteristics: wave length, 580 ± 5 mt; half band width, 17.5 ± 2.5 m1.; maximum transmission, 27.5 ± 2.5%. The ratio of extraneous to total light of these filters is 0.2% and the spectral-response curve shows extremely sharp skirts.
Other interference filters were tried and found to be unsuitable.
Base
Cresolphthalein complexorie acts both as an acid-base and alkaline earth metal indicator.
A neutral or acid solution of the dye is colorless; with increasing concentrations of base the color formation proceeds from colorless to pink to violet. It was noted by Stern and Lewis (10) Fig. 4-7 .12 ._-. . 
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Reproducibility
Results of daily analyses on 15 serum pools (prepared from specimens obtained from the routine clinical laboratory) are shown in Table 1 . in all cases the average deviation from the mean is less than 0.15 mg. Ca per 100 ml.
Comparison of Methods
The pools used in the reproducibility studies were also analyzed by several calcium techimics.
In the modified Clark-Collip technic, duplicate analyses were run on 2-ml. serum aliquots as follows.
To the serum was added 2 ml. of water, and the calcium precipitated with 1 ml. 4% (w/v) ammonium oxalate.
After standing overnight, the specimens were centrifuged, the supernatant decanted, and the tubes allowed to drain for at least 5 mm.
The precipitate was resuspended in the residual fluid and mixed with 2% (v/v) NH4OH (saturated with calcium oxalate). Specimens were recentrifuged, the supernatant discarded, and tubes again drained for 5 mm. and the mouths wiped dry. Then, 2 ml. iN HOSO4 was added and the tubes heated in a water bath at 70-80#{176} to dissolve the calcium oxalate precipitate. The warm oxalic acid solution was titrated with 0.005N KMnO3, freshly prepared and standardized against 0.O1N sodium oxalate. Vol. 10, No. 8, 1964 
CALCIUM AND PHOSPHORUS DETERMINATION
In the flame photometry method (Coleman) 0.5 ml. of serum was diluted with 10 ml. of 0.02% (v/v) sterox SE and compared to two commercial serum controls similarly treated.
The instrument was adjusted to 0% transmittance using 0.85% NaC1 in sterox. All determinations were done in duplicate. 101.6
